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Abstract [Aim] To determine if the predatory mite, Cheyletus eruditus, has the potential to act as a biological control for
grain storage pests in China. [Methods] In this study, the predation function of each mite state of common carnivorous mites
to different developmental stages of Cryptolestes turcicus was systematically measured through 12 replicates of feeder control
experiments under gradient temperature and humidity conditions, and the predation volume-mortality data were analyzed.
[Results] The predatory functional response of the 3 developmental stages of C. eruditus to C. turcicus, can be ranked as
follows: Adult females > deutonymphs > protonymphs. The functional response of adult femalesto 1st instar larvae was higher
than that to second-instar larvae, or eggs. The functional response of adult females to 1st instar larvae was of the Holling type
T within a temperature range of 16-28 °C and 75% RH, and at 28 °C at a RH of 57%-93%. The functional response of adult
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females to 1st instar larvae was positively correlated with temperature. Although the functional response of adult females to

1st instar larvae was highest at 75% RH, it was not correlated with humidity at a temperature of 28 °C and RH values of

57%-93%. [Conclusion] Based on research using the Holling Il functional response model, the predation efficiency of different

stages of the predatory mite C. eruditus on different developmental stages of C. turcicus exhibits a density - dependent positive

correlation. Female adult mite show a significant predation advantage on the eggs of C. turcicus, indicating its potential for

biological control against stored-grain pests and applicability in ecological regulation of resistant fumigation populations.

Key words Cheyletus eruditus; Cryptolestes turcicus; stored grain pests; predatory function; temperature and humidity
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Cryptolestes turcicus under different temperatures

ANTRAE Wy BE R B H ARk )

Dailv predai dif e (Holling-1T )
aily predation at different prey . .
ELE (°C) densities (ind.) Functional response (Holling-1T')
Temperature EWE R (kL) Tk R B R A RN
(°C) Predation density (ind./disk) Att;k (3L/d) (3/d) Yine &
1 ) 3 4 7 10 factor ngimt_Jm _Predat_ion Functional equations
predation (ind./d) efficacy (ind./d)
16 03 06 09 14 25 40 0.201 4.177 0.840 Na=0.201No/(1+0.048Ny)
20 03 08 11 15 32 49 0.344 11.058 3.804 Na=0.344N/(1+0.031Ny)
24 06 11 16 18 32 44 0.575 16.349 9.401 Na=0.575N/(1+0.035N,)
28 08 15 22 28 48 58 0.784 26.332 20.642 Na=0.784Ny/(1+0.030Ny)
L HO A R/
~ 30, Maximum predation 509 . e .
T, | — e log & Xof 2 3 PR M oS 6 A ] i BE T Y i
Qg | i;ggﬁmy 107 & FHC. AR RRE AR O B T RS
20 R 4068 v ) \ 5 . %
m\]ﬂ;ﬂg Attack factor / los & 5 O7 B R AA DU RE 430 o . B R,
@5 // Joag  y=0.198x - 0.019 ( RP=0.991); #f fx Ak fit .
%Eﬁ 10 s | 8344“2 y=6.500x - 7.579 ( RP=0.923 ); # KAl &,
B0 7~ lo1®  y=7.175x - 3.46 (RP=0.983), P4 JEHITE 0.900
<
Q O 1: * 20 * 24 * 28 0 I)J\J:o Fhééziﬁ]rgl Gm‘%ny E16'28 OC?*EAEIW’

IREE (°C ) Temperature (°C)

Be6 AREBETEZENRBNLIHEERASE
1IRHHMIERY., HENENRNHRE
Fig. 6 Response parameters of Cheyletus eruditus on

the 1st instar larvae of Cryptolestes turcicus under
different temperatures

BERE R 10 Sk, S PR b O E 16, 20,
24 F1 28 CHXf L HH A #s 1 4 Ui H 46
&l 4.0, 4.9, 4.4 F15.8:3k/d,

AN TR I 25 T S A £ G il o) £
HmAE LB R E e A ER k2
AR, T A G M A R AN TR IR R AR R X
THHERAE 1 @B Ry RECRE, 78
28°C X +HHEAE 1 W4 Rssh 2
R, 4902 16 CTFHREM 4 5 HEAN
Ivi) ek 88 T A PR £ o = R A s 1R 4 R
M EARE, R 28 °CF M Ak kit Kk,
4y 20.642 3/d, W& KT 16, 20 #1 24 °C T HY
WEMAE; 16 CFXEHHRAE 1 k4H

5 PR O S X R A 1 R Y AU
METRe SEE R IEAHX, BEERENHT&E
MWK, H 28 °CTFMEbiE kT 16,
20 Fil 24 CFXf L HH WA 1 i34 e
I

25 HAXEENLEENRBHRT NI

ASTRIE T 34 3 P £ 06 M s o+ B H:
A LIRG e O RE RO WL 7, R E A
1 5 O RS N R R X B R A 1
45 WA A B 2D BB S 242 Holling 1T 29, JH
Holling IT %1 [&] £ 75 F2 005 /9 2 i s 1 2
% 3, 1F 57%-93% RH i [E A 3 MR 16
JFERRRE v, K3 PR O o 0k O e A
1 4 A H 4 B A 4l U R R T
Wik #EHEHERAE LR REET, ¥
I TR B G M A X L H O B S KD
AN Z A S

AN R AFR 0 B 25 A S A il o i Xof



N
&
b=y
%
=

A T A O A R R BT - 315 -

701 4 570
| ®75% ]
93% o

BHHER (%)
Daily predation amount (ind.)

o 2 4 6 8 10
+ IR LRI IE (/)

C. turcicus 1st instar larvae density (ind./disk)

B7 FRAEETEEARBXTIERRAE
1 E84%h HEY i R Th BE R

Fig. 7 Functional response of Cheyletus eruditus on
the 1st instar larvae of Cryptolestes turcicus under
different levels of humidity
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W, 2012; KA BESE, 2012; Pereirade Sousa
Neto et al., 2019 ),

Barke (1991) ¥ 7E 25 °C, 76%#tHXT{EE
ST AT PR A - e S
THOL, A B - R R (1.2+1.3)
K+ HH A E 00, PR ERME (4.022.8)
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*3 LTHEARWAREZETHIEERAS 1B HNBRINGERMZE (Holling-TT )
Tabel 3 Functional response model of Cheyletus eruditus on the 1st instar of
Cryptolestes turcicus under different levels of humidity

AR TR AR (k)

Ihte i (Holling-10 )
Functional response (Holling-1T')

AHXHEEE  Daily predation at different prey
(%) densities (ind.)
Relative KR (CRIE) “
humidity Predation density (ind./disk) Bt 25
(%) Attack
1 2 3 4 7 10 factor

KA B HEREE
(3k/d) (%/d) ThReJr
Maximum Predation Functional equations

predation (ind./d) efficacy (ind./d)

57 07 14 20 28 47 53 0.759
75 08 15 22 28 48 58 0.784
93 07 13 21 28 46 54 0.748

22.751 17.268 Na=0.759No/(1+0.034No)
26.332 20.642 Na=0.784No/(1+0.030Ny)
24.749 18.512 Na=0.748No/(1+0.030Ny)
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I H T I A BN T A B x5 L
RERWEYPNG, RIS £ HIH WA # M
I %5 5 @\ Liposcelis bostrychophila H i & o fig
B N BT R A S L il R I
T RECH 0.506-0.784, XtEH A 1 77
Wit RECH 0.092-0.515; - A & Xt + HH
A S 184 R B ARE y 2.584-20.643, Xif
Mg ECE 15 R EAEE N 0.181-2.426;
e 3E X EH IR A 1 B e )
RERH B KT X g6 EleE 1 2 H (B AE,
2016 ),

£ 16-28 °C . 75% RH 44T, 1 A £ ik
OHE S X - R A 1 g A i
EIRER TR, H 28 CTHHEY)
AERH B KT 16, 20 fil 24 °C X+ HH WA
1 e e Tise. SN REW Cheyletus
malaccensis R U i ) 4 £ e 77 52 1 B
R, 32 °CHTIh7X PRIt X HEL IR s 7 H
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056 () 4R 2 AR B R S BIMIR Uy . 32 °C>
30 °C>22 °C (FhAHi, 2019 ); M firh & i
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TE— 7€ B3 Bl N Al A BE 5 R AR Ak 2 R AR O
( ZRAE, 2007b )5 AN [ ik B Xk 2 1 AR i 222 U
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MRSPIE RELW (ZEMH, 2023), ik
85 (2007a) WY T AN IW) I T 530 TR £ 096 % A
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